However, because no standard procedures or reference measurements are available for verification, critical discussions are crucial for evaluation of such novel experimental approaches.
In our comment, we estimate the size of the effect observed by McLaughlin et al. To illustrate that the estimated size is exceptionally large, we use a comparison with another spin-caloritronic effect: the spin-dependent Seebeck effect. Such a large TSSE is in contradiction with previous experiments that could not resolve a TSSE signal. Therefore According to Fig. 3 of their paper, application of a temperature difference of 1 K between the ends of a millimeter sized sample produces absolute changes in Kerr rotation of approximately 500 nrad caused by the TSSE (effect (ii) above). According to Table I in caused by the TSSE. Note that this value is a lower limit, because change in Kerr rotation due to spin accumulation is much smaller than change in Kerr rotation due to change in magnetization, i.e., ∆θ K /∆M TSSE ≪ ∆θ K /∆M T , 10 and because the temperature coefficient of the magnetization of a Py thin film is larger compared to bulk Py. 
where S S , λ S , N, and h are spin-dependent Seebeck coefficient, spin-diffusion length, electron density of states, and thickness of the Py layer. The thickness of the Py layer is h = 50 nm;
Assuming a spin-dependent Seebeck coefficient of S S ∝ 4.5×10 −6 V K −1 and a spin-diffusion length of λ S ∼ 5 nm, 12 the temperature difference across the 50 nm thick Py layer required to produce a nonequilibrium magnetization of ∆M = 300 A m −1 at the surface of the Py layer is
Considering the small temperature gradients of the order of 1 K over a millimeter distance involved in the SSE experiment of McLaughlin et al., this example illustrates that the TSSE must be exceptionally large to explain the conjectured nonequilibrium magnetization of ∆M = 300 A m −1 . Such a large TSSE would contradict prior experiments with Pt/Py bilayers, because the result of the prior experiments was that after control of measurement artifacts, in particular out-of-plane temperature gradients, possible TSSE signals were not observed, i.e., were either absent or below the measurement resolution.
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Before we conclude our comment, we briefly address the incorrect statement that our previous paper (Ref. 36 in the paper of McLaughlin et al.) would report time-resolved magneto-optic Kerr effect measurements of the spin-dependent Seebeck effect. 1 We clarify that our previous paper reports optical measurements of the longitudinal SSE. 
